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Sequence Name: SEQ ID NO:l 
Length: 1737 base pairs 
Type: DNA 



60 



atgagacagc aggacgcgcc caagcccact cctgcagccc gccgctgctc cggcctggcc 

cggagggtgc tgaccatcgc cttcgccctg ctcatcctgg gcctcatgac ctgggcctac 120 

gccgccgggg tgccgctggc ctccgatcgc tacggcctcc tggccttcgg cctctacggg 180 

15 gccttccttt cagcgcacct ggtggcgcag agcctcttcg cgtacctgga gcaccggcgg 240 

gtggcggcgg cggcgcgggg gccgctggat gcagccaccg cgcgcagtgt ggcgctgacc 300 

atctccgcct accaggagga ccccgcgtac ctgcgccagt gcctggcgtc cgcccgcgcc 360 

ctgctgtacc cgcgcgcgcg gctgcgcgtc ctcatggtgg tggatggcaa ccgcgccgag 420 

gacctctaca tggtcgacat gttccgcgag gtcttcgctg acgaggaccc cgccacgtac 480 

25 gtgtgggacg gcaactacca ccagccctgg gaacccgcgg cggcgggcgc ggtgggcgcc 540 

ggagcctatc gggaggtgga ggcggaggat cctgggcggc tggcagtgga ggcgctggtg 600 

aggactcgca ggtgcgtgtg cgtggcgcag cgctggggcg gcaagcgcga ggtcatgtac 660 

acagccttca aggcgctcgg agattcggtg gactacgtgc aggtctgtga ctcggacaca 720 

aggttggacc ccatggcact gctggagctc gtgcgggtac tggacgagga cccccgggta 780 
35 ggggctgttg gtggggacgt gcggatcctt aaccctctgg actcctgggt cagcttccta 
agcagcctgc gatactgggt agccttcaat gtggagcggg cttgtcagag ctacttccac 
tgtgtatcct gcatcagcgg tcctctaggc ctatatagga ataacctctt gcagcagttt 

cttgaggcct ggtacaacca gaagttcctg ggtacccact gtacttttgg ggatgaccgg 1020 

1080 



840 
900 
960 



cacctcacca accgcatgct cagcatgggt tatgctacca agtacacctc caggtcccgc 

45 tgctactcag agacgccctc gtccttcctg cggtggctga gccagcagac acgctggtcc 1140 

aagtcgtact tccgtgagtg gctgtacaac gcgctctggt ggcaccggca ccatgcgtgg 1200 

atgacctacg aggcggtggt ctccggcctg ttccccttct tcgtggcggc cactgtgctg 1260 

cgtctgttct acgcgggccg cccttgggcg ctgctgtggg tgctgctgtg cgtgcagggc 1320 

gtggcactgg ccaaggcggc cttcgcggcc tggctgcggg gctgcctgcg catggtgctt 1380 

55 ctgtcgctct acgcgcccct ctacatgtgt ggcctcctgc ctgccaagtt cctggcgcta 1440 

gtcaccatga accagagtgg ctggggcacc tcgggccggc ggaagctggc cgctaactac 1500 

gtccctctgc tgcccctggc gctctgggcg ctgctgctgc ttgggggcct ggtccgcagc 1560 

gtagcacacg aggccagggc cgactggagc ggcccttccc gcgcagccga ggcctaccac 1620 
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ttggccgcgg gggccggcgc ctacgtgggc tactgggtgg ccatgttgac gctgtactgg 1680 
gtgggcgtgc ggaggctttg ccggcggcgg accgggggct accgcgtcca ggtgtga 1737 

Sequence Name: SEQ ID NO: 2 
Length: 578 amino acids 
Type: amino acid 

Met Arg Gin Gin Asp Ala Pro Lys Pro Thr Pro Ala Ala Arg Arg Cys 
1 5 10 15 

Ser Gly Leu Ala Arg Arg Val Leu Thr He Ala Phe Ala Leu Leu He 
20 25 30 



20 Leu Gly Leu Met Thr Trp Ala Tyr Ala Ala Gly Val Pro Leu Ala Ser 

35 40 45 

Asp Arg Tyr Gly Leu Leu Ala Phe Gly Leu Tyr Gly Ala Phe Leu Ser 
25 50 55 60 



Ala His Leu Val Ala Gin Ser Leu Phe Ala Tyr Leu Glu His Arg Arg 
65 70 75 80 



Val Ala Ala Ala Ala Arg Gly Pro Leu Asp Ala Ala Thr Ala Arg Ser 
85 90 95 



Val Ala Leu Thr He Ser Ala Tyr Gin Glu Asp Pro Ala Tyr Leu Arg 
100 105 HO 



40 Gin Cys Leu Ala Ser Ala Arg Ala Leu Leu Tyr Pro Arg Ala Arg Leu 
115 120 125 

Arg Val Leu Met Val Val Asp Gly Asn Arg Ala Glu Asp Leu Tyr Met 
45 130 135 140 



Val Asp Met Phe Arg Glu Val Phe Ala Asp Glu Asp Pro Ala Thr Tyr 
145 150 155 160 



Val Trp Asp Gly Asn Tyr His Gin Pro Trp Glu Pro Ala Ala Ala Gly 
165 170 175 



Ala Val Gly Ala Gly Ala Tyr Arg Glu Val Glu Ala Glu Asp Pro Gly 
180 185 190 



60 Arg Leu Ala Val Glu Ala Leu Val Arg Thr Arg Arg Cys Val Cys Val 

195 200 205 

Ala Gin Arg Trp Gly Gly Lys Arg Glu Val Met Tyr Thr Ala Phe Lys 

65 210 215 220 
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Ala Leu Gly Asp Ser Val Asp Tyr Val Gin Val Cys Asp Ser Asp Thr 
225 230 235 240 



Arg Leu Asp Pro Met Ala Leu Leu Glu Leu Val Arg Val Leu Asp Glu 
245 250 255 



Asp Pro Arg Val Gly Ala Val Gly Gly Asp Val Arg He Leu Asn Pro 
260 265 270 



Leu Asp Ser Trp Val Ser Phe Leu Ser Ser Leu Arg Tyr Trp Val Ala 
275 280 285 



Phe Asn Val Glu Arg Ala Cys Gin Ser Tyr Phe His Cys Val Ser Cys 
290 295 300 



He Ser Gly Pro Leu Gly Leu Tyr Arg Asn Asn Leu Leu Gin Gin Phe 
305 310 315 320 



Leu Glu Ala Trp Tyr Asn Gin Lys Phe Leu Gly Thr His Cys Thr Phe 
325 330 335 



Gly Asp Asp Arg His Leu Thr Asn Arg Met Leu Ser Met Gly Tyr Ala 
340 345 350 



Thr Lys Tyr Thr Ser Arg Ser Arg Cys Tyr Ser Glu Thr Pro Ser Ser 
355 360 365 



Phe Leu Arg Trp Leu Ser Gin Gin Thr Arg Trp Ser Lys Ser Tyr Phe 
370 375 380 



Arg Glu Trp Leu Tyr Asn Ala Leu Trp Trp His Arg His His Ala Trp 
385 ' 390 395 400 



Met Thr Tyr Glu Ala Val Val Ser Gly Leu Phe Pro Phe Phe Val Ala 
405 410 415 



Ala Thr Val Leu Arg Leu Phe Tyr Ala Gly Arg Pro Trp Ala Leu Leu 
420 425 430 



Trp Val Leu Leu Cys Val Gin Gly Val Ala Leu Ala Lys Ala Ala Phe 
435 440 445 



Ala Ala Trp Leu Arg Gly Cys Leu Arg Met Val Leu Leu Ser Leu Tyr 
450 455 460 



Ala Pro Leu Tyr Met Cys Gly Leu Leu Pro Ala Lys Phe Leu Ala Leu 
465 470 475 . 480 
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Val Thr Met Asn Gin Ser Gly Trp Gly Thr Ser Gly Arg Arg Lys Leu 
485 490 495 



Ala Ala Asn Tyr Val Pro Leu Leu Pro Leu Ala Leu Trp Ala Leu Leu 
500 505 510 



10 Leu Leu Gly Gly Leu Val Arg Ser Val Ala His Glu Ala Arg Ala Asp 
515 520 525 

Trp Ser Gly Pro Ser Arg Ala Ala Glu Ala Tyr His Leu Ala Ala Gly 

15 530 1 535 540 

Ala Gly Ala Tyr Val Gly Tyr Trp Val Ala Met Leu Thr Leu Tyr Trp 

. 545 "* 550 555 560 



Val Gly Val Arg Arg Leu Cys Arg Arg Arg Thr Gly Gly Tyr Arg Val 
565 570 575 



Gin Val 



30 Sequence Name: SEQ ID NO: 3 
Length: 1071 base pairs 
Type : DNA 



35 



atgagacagc 


aggacgcgcc 


caagcccact 


cctgcagccc 


gccgctgctc 


cggcctggcc 


60 


cggagggtgc 


tgaccatcgc 


cttcgccctg 


ctcatcctgg 


gcctcatgac 


ctgggcctac 


120 


gccgccgggg 


tgccgctggc 


ctccgatcgc 


tacggcctcc 


tggccttcgg 


cctctacggg 


180 


gccttccttt 


cagcgcacct 


ggtggcgcag 


agcctcttcg 


cgtacctgga 


gcaccggcgg 


240 


gtggcggcgg 


cggcgcgggg 


gccgctggat 


gcagccaccg 


cgcgcagtgt 


ggcgctgacc 


300 


atctccgcct 


accaggagga 


ccccgcgtac 


ctgcgccagt 


gcctggcgtc 


cgcccgcgcc 


360 


ctgctgtacc 


cgcgcgcgcg 


gctgcgcgtc 


ctcatggtgg 


tggatggcaa 


ccgcgccgag 


420 


gacctctaca 


tggtcgacat 


gttccgcgag 


gtcttcgctg 


acgaggaccc 


cgccacgtac 


480 


gtgtgggacg 


gcaactacca 


ccagccctgg 


gaacccgcgg 


cggcgggcgc 


ggtgggcgcc 


540 


ggagcctatc 


gggaggtgga 


ggcggaggat 


cctgggcggc 


tggcagtgga 


ggcgctggtg 


600 


aggactcgca 


ggtgcgtgtg 


cgtggcgcag 


cgctggggcg 


gcaagcgcga 


ggtcatgtac 


660 


acagccttca 


aggcgctcgg 


agattcggtg 


gactacgtgc 


aggtctgtga 


ctcggacaca 


720 


aggttggacc 


ccatggcact 


gctggagctc 


gtgcgggtac 


tggacgagga 


cccccgggta 


780 


ggggctgttg 


gtggggacgt 


gcggatcctt 


aaccctctgg 


actcctgggt 


cagcttccta 


840 


agcagcctgc 


gatactgggt 


agccttcaat 


gtggagcggg 


cttgtcagag 


ctacttccac 


900 


tgtgtatcct 


gcatcagcgg 


ttctctaggt 


acacctccag 


gtcccgctgc 


tactcagaga 


960 



-89- 



cgccctcgtc cttcctgcgg tggctgagcc agcagacacg ctggtccaag tcgtacttcc 
gtgagtggct gtacaacgcg ctctggtggc accggcacca tgcgtggatg a 



Sequence Name: SEQ ID NO: 4 
Length: 37 6 amino acids 
Type: amino acid 

Met Arg Gin Gin Asp Ala Pro Lys Pro Thr Pro Ala Ala Arg Arg Cys 
15 10 15 



Ser Gly Leu Ala Arg Arg Val Leu Thr He Ala Phe Ala Leu Leu He 
20 25 30 



Leu Gly Leu Met Thr Trp Ala Tyr Ala Ala Gly Val Pro Leu Ala Ser 
35 40 45 



Asp Arg Tyr Gly Leu Leu Ala Phe Gly Leu Tyr Gly Ala Phe Leu Ser 
50 55 60 



Ala His Leu Val Ala Gin Ser Leu Phe Ala Tyr Leu Glu His Arg Arg 
65 70 75 80 



Val Ala Ala Ala Ala Arg Gly Pro Leu Asp Ala Ala Thr Ala Arg Ser 
85 90 95 



Val Ala Leu Thr He Ser Ala Tyr Gin Glu Asp Pro Ala Tyr Leu Arg 
100 105 HO 



Gin Cys Leu Ala Ser Ala Arg Ala Leu Leu Tyr Pro Arg Ala Arg Leu 
115 120 125 



Arg Val Leu Met Val Val Asp Gly Asn Arg Ala Glu Asp Leu Tyr Met 
130 135 140 



Val Asp Met Phe Arg Glu Val Phe Ala Asp Glu Asp Pro Ala Thr Tyr 
145 150 155 160 



Val Trp Asp Gly Asn Tyr His Gin Pro Trp Glu Pro Ala Ala Ala Gly 
165 170 175 



Ala Val Gly Ala Gly Ala Tyr Arg Glu Val Glu Ala Glu Asp Pro Gly 
180 185 190 



Arg Leu Ala Val Glu Ala Leu Val Arg Thr Arg Arg Cys Val Cys Val 
195 200 205 



Ala Gin Arg Trp Gly Gly Lys Arg Glu Val Met Tyr Thr Ala Phe Lys 
210 " 215 220 
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Ala Leu Gly Asp Ser Val Asp Tyr Val Gin Val Cys Asp Ser Asp Thr 
225 230 235 240 



5 Arg Leu Asp Pro Met Ala Leu Leu Glu Leu Val Arg Val Leu Asp Glu 

245 250 255 



Asp Pro Arg Val Gly Ala Val Gly Gly Asp Val Arg He Leu Asn Pro 
10 260 265 270 



15 



20 



35 



40 



50 



60 



Leu Asp Ser Trp Val Ser Phe Leu Ser Ser Leu Arg Tyr Trp Val Ala 
275 280 285 



Phe Asn Val Glu Arg Ala Cys Gin Ser Tyr Phe His Cys Val Ser Cys 
290 295 300 



He Ser Gly Ser Leu Gly Thr Pro Pro Gly Pro Ala Ala Thr Gin Arg 
305 ^ 310 315 320 



25 Arg Pro Arg Pro Ser Cys Gly Gly Ala Ser Arg His Ala Gly Pro Ser 

325 330 335 

Arg Thr Ser Val Ser Gly Cys Thr Thr Arg Ser Gly Gly Thr Gly Thr 
30 340 345 350 



Met Arg Gly Pro Thr Arg Arg Trp Ser Pro Ala Cys Ser Pro Ser Ser 
355 360 365 



Trp Arg Pro Leu Cys Cys Val Cys 
370 375 



Sequence Name: SEQ ID NO: 5 
Length: 1083 base pairs 
Type : DNA 



60 



45 atgagacagc aggacgcgcc caagcccact cctgcagccc gccgctgctc cggcctggcc 

cggagggtgc tgaccatcgc cttcgccctg ctcatcctgg gcctcatgac ctgggcctac 120 

gccgccgggg tgccgctggc ctccgatcgc tacggcctcc tggccttcgg cctctacggg 180 

gccttccttt cagcgcacct ggtggcgcag agcctcttcg cgtacctgga gcaccggcgg 240 

gtggcggcgg^cggcgcgggg gccgctggat gcagccaccg cgcgcagtgt ggcgctgacc 300 

55 atctccgcct accaggagga ccccgcgtac ctgcgccagt gcctggcgtc cgcccgcgcc 360 

ctgctgtacc cgcgcgcgcg gctgcgcgtc ctcatggtgg tggatggcaa ccgcgccgag 420 

gacctctaca tggtcgacat gttccgcgag gtcttcgctg acgaggaccc cgccacgtac 4 80 

gtgtgggacg gcaactacca ccagccctgg gaacccgcgg cggcgggcgc ggtgggcgcc 540 

ggagcctatc gggaggtgga ggcggaggat cctgggcggc tggcagtgga ggcgctggtg 600 

65 aggactcgca ggtgcgtgtg cgtggcgcag cgctggggcg gcaagcgcga ggtcatgtac 660 
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5 



15 



acagccttca 


aggcgctcgg 


agattcggtg gactacgtgc aggtctgtga ctcggacaca 


720 


aggttggacc 


ccatggcact 


gctggagctc 


gtgcgggtac tggacgagga 


cccccgggta 


780 


ggggctgttg 


gtggggacgt 


gcggatcctt 


aaccctctgg actcctgggt 


cagcttccta 


840 


agcagcctgc 


gatactgggt 


agccttcaat 


gtggagcggg cttgtcagag 


ctacttccac 


900 


tgtgtatcct 


gcatcagcgg 


tcctctagaa 


tcctgcccag gccccaggga 


gcacgcgatg 


960 


atgccctcat 


tcctcgcccc 


cgtgcaggta 


cacctccagg tcccgctgct 


actcagagac 


1020 


gccctcgtcc 


ttcctgcggt 


ggctgagcca 


gcagacacgc tggtccaagt 


cgtacttccg 


1080 


tga 










1083 



Sequence Name: SEQ ID NO: 6 
20 Length: 360 amino acids 
Type: amino acid 

Met Arg Gin Gin Asp Ala Pro Lys Pro Thr Pro Ala Ala Arg Arg Cys 
15 10 15 

25 

Ser Gly Leu Ala Arg Arg Val Leu Thr He Ala Phe Ala Leu Leu He 
20 25 30 

30 

Leu Gly Leu Met Thr Trp Ala Tyr Ala Ala Gly Val Pro Leu Ala Ser 
35 40 45 



35 Asp Arg Tyr Gly Leu Leu Ala Phe Gly Leu Tyr Gly Ala Phe Leu Ser 
50 ~ 55 60 



Ala His Leu Val Ala Gin Ser Leu Phe Ala Tyr Leu Glu His Arg Arg 
40 65 70 75 80 



Val Ala Ala Ala Ala Arg Gly Pro Leu Asp Ala Ala Thr Ala Arg Ser 
85 90 95 

45 

Val Ala Leu Thr He Ser Ala Tyr Gin Glu Asp Pro Ala Tyr Leu Arg 
100 105 110 

50 

Gin Cys Leu Ala Ser Ala Arg Ala Leu Leu Tyr Pro Arg Ala Arg Leu 
115 120 125 



55 Arg Val Leu Met Val Val Asp Gly Asn Arg Ala Glu Asp Leu Tyr Met 
130 135 140 



Val Asp Met Phe Arg Glu Val Phe Ala Asp Glu Asp Pro Ala Thr Tyr 
60 145 150 155 160 



Val Trp Asp Gly Asn Tyr His Gin Pro Trp Glu Pro Ala Ala Ala Gly 
165 170 175 

65 
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Ala Val Gly Ala Gly Ala Tyr Arg Glu Val Glu Ala Glu Asp Pro Gly 
180 185 190 



Arg Leu Ala Val Glu Ala Leu Val Arg Thr Arg Arg Cys Val Cys Val 
195 200 205 



10 Ala Gin Arg Trp Gly Gly Lys Arg Glu Val Met Tyr Thr Ala Phe Lys 
210 215 220 

Ala Leu Gly Asp Ser Val Asp Tyr Val Gin Val Cys Asp Ser Asp Thr 
15 225 230 235 240 

Arg Leu Asp Pro Met Ala Leu Leu Glu Leu Val Arg Val Leu Asp Glu 
245 250 255 

20 

Asp Pro Arg Val Gly Ala Val Gly Gly Asp Val Arg He Leu Asn Pro 
260 265 270 

Leu Asp Ser Trp Val Ser Phe Leu Ser Ser Leu Arg Tyr Trp Val Ala 
275 280 285 

30 Phe Asn Val Glu Arg Ala Cys Gin Ser Tyr Phe His Cys Val Ser Cys 
290 295 300 

He Ser Gly Pro Leu Glu Ser Cys Pro Gly Pro Arg Glu His Ala Met 
35 305 " 310 315 320 



Met Pro Ser Phe Leu Ala Pro Val Gin Val His Leu Gin Val Pro Leu 
325 330 335 



Leu Leu Arg Asp Ala Leu Val Leu Pro Ala Val Ala Glu Pro Ala Asp 
340 345 350 



Thr Leu Val Gin Val Val Leu Pro 
355 360 



50 Sequence Name: SEQ ID NO: 7 
Length: 1065 base pairs 
Type: DNA 



55 



atgagacagc 


aggacgcgcc 


caagcccact 


cctgcagccc 


gccgctgctc 


cggcctggcc 


60 


cggagggtgc 


tgaccatcgc 


cttcgccctg 


ctcatcctgg 


gcctcatgac 


ctgggcctac 


120 


gccgccgggg 


tgccgctggc 


ctccgatcgc 


tacggcctcc 


tggccttcgg 


cctctacggg 


180 


gccttccttt 


cagcgcacct 


ggtggcgcag 


agcctcttcg 


cgtacctgga 


gcaccggcgg 


240 


gtggcggcgg 


cggcgcgggg 


gccgctggat 


gcagccaccg 


cgcgcagtgt 


ggcgctgacc 


300 


atctccgcct 


accaggagga 


ccccgcgtac 


ctgcgccagt 


gcctggcgtc 


cgcccgcgcc 


360 
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10 



15 



20 



ctgctgtacc 


cgcgcgcgcg 


gctgcgcgtc 


ctcatggtgg 


tggatggcaa 


ccgcgccgag 


420 


gacctctaca 


tggtcgacat 


gttccgcgag 


gtcttcgctg 


acgaggaccc 


cgccacgtac 


480 


gtgtgggacg 


gcaactacca 


ccagccctgg 


gaacccgcgg 


cggcgggcgc 


ggtgggcgcc 


540 


ggagcctatc 


gggaggtgga 


ggcggaggat 


cctgggcggc 


tggcagtgga 


ggcgctggtg 


600 


aggactcgca 


ggtgcgtgtg 


cgtggcgcag 


cgctggggcg 


gcaagcgcga 


ggtcatgtac 


660 


acagccttca 


aggcgctcgg 


agattcggtg gactacgtgc 


aggtctgtga 


ctcggacaca 


720 


aggttggacc 


ccatggcact 


gctggagctc gtgcgggtac 


tggacgagga 


cccccgggta 


780 


ggggctgttg 


gtggggacgt 


gcggatcctt 


aaccctctgg 


actcctgggt 


cagcttccta 


840 


agcagcctgc 


garacLggyt. 


agccttcaat 


gtggagcggg 


<w l. t_y Lucy ay 




900 


tgtgtatcct 


gcatcagcgg 


tcctctaggc 


ctatatagga 


ataacctctt 


gcagcagttt 


960 


cttgaggcct 


ggtacaacca 


gaagttcctg 


ggtacccact 


gtacttttgg 


ggatgaccgg 


1020 


cacctcacca 


accgcatgct 


cagcatgggt 


tatgctacca 


agtaa 




1065 



25 



30 



Sequence Name: SEQ ID NO: 8 
Length: 320 amino acids 
Type : PRT 

Ala Phe Leu Ser Ala His Leu Val Ala Gin Ser Leu Phe Ala Tyr Leu 
15 10 15 



Glu His Arg Arg Val Ala Ala Ala Ala Arg Gly Pro Leu Asp Ala Ala 
35 20 25 30 



40 



Thr Ala Arg Ser Val Ala Leu Thr lie Ser Ala Tyr Gin Glu Asp Pro 
35 40 45 



Ala Tyr Leu Arg Gin Cys Leu Ala Ser Ala Arg Ala Leu Leu Tyr Pro 
50 ^ 55 60 



45 



Arg Ala Arg Leu Arg Val Leu Met Val Val Asp Gly Asn Arg Ala Glu 
65 70 75 80 



50 Asp Leu Tyr Met Val Asp Met Phe Arg Glu Val Phe Ala Asp Glu Asp 

85 90 95 



Pro Ala Thr Tyr Val Trp Asp Gly Asn Tyr His Gin Pro Trp Glu Pro 
55 100 105 110 



Ala Ala Ala Gly Ala Val Gly Ala Gly Ala Tyr Arg Glu Val Glu Ala 
115 120 125 



60 



65 



Glu Asp Pro Gly Arg Leu Ala Val Glu Ala Leu Val Arg Thr Arg Arg 
130 135 140 
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Cys Val Cys Val Ala Gin Arg Trp Gly Gly Lys Arg Glu Val Met Tyr 
145 150 155 160 
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Sequence Name: SEQ ID NO: 12 
Length: 20 base pairs 
Type: DNA 

tcccagaggt ccactaatgc 



Sequence Name: SEQ ID NO: 13 
Length: 20 base pairs 
Type: DNA 

catccaggtg tgcgactctg 



Sequence Name: SEQ ID NO: 14 
Length: 20 base pairs 
Type : DNA 

cgctgctcag gaaggaaatc 

Sequence Name: SEQ ID NO: 15 
Length: 21 base pairs 
Type : DNA 

gccttcgccc tgctcatcct g 

Sequence Name: SEQ ID NO: 16 
Length: 19 base pairs 
Type : DNA 

gtagaacaga cgcagcaca 



